Endotoxin at low doses stimulates pituitary GH whereas it decreases IGF-I and IGF-binding protein-3 in rats.
While it is well known that sepsis inhibits serum IGF-I and its gene expression in the liver, the effect on pituitary GH and IGF-binding protein-3 (IGFBP-3) is poorly understood. The GH-IGF-I-IGFBP-3 response to different doses of lipopolysaccharide (LPS) administration has been investigated in adult male rats. Two experiments were performed, administration of low doses of LPS (5, 10, 50 and 100 microg/kg) and high doses of LPS (100, 250, 500 and 1000 microg/kg). Rats received two i.p. injections of LPS (at 1730 h and 0830 h the following day) and were killed 4 h after the second injection. LPS administration induced a biphasic response in serum concentrations of GH, with an increase at the 10 microg/kg dose, followed by a decrease at higher doses (100 microg/kg on up). Pituitary GH mRNA was also increased by the administration of 10 and 50 microg/kg LPS, whereas at higher doses LPS did not modify pituitary GH mRNA. We also analyzed the GH response to LPS in primary pituitary cell cultures. When exposed to LPS, in the culture medium, there was an increase in GH release at the concentration of 0.1 and 10 ng/ml, whereas more concentrated LPS did not modify GH release. Serum concentrations of IGF-I declined in a dose-dependent fashion after LPS administration in the rats injected with 10 microg/kg LPS on up. This decrease is secondary to modifications in its synthesis in the liver, since endotoxin injection decreased both IGF-I and its mRNA in the liver. The liver GH receptor mRNA was also decreased by LPS administration, but only in the animals injected with high LPS doses. There was a decrease in both the IGFBP-3 serum levels and its gene expression in the liver with all LPS doses studied. These data suggest a biphasic LPS effect on pituitary GH, a stimulatory effect at low doses and an inhibitory effect at higher doses, whereas it has a clear inhibitory effect on IGF-I and IGFBP-3 synthesis in the liver. The decrease in liver IGFBP-3 mRNA and in serum concentrations of IGFBP-3 in the rats injected with LPS may contribute to the decrease in serum concentrations of IGF-I.